Seminiferous lobules of dogfish (Scyliorhinus canicula) 
Introduction
The unit structure of the dogfish testis is a seminiferous lobule made up of spermatocysts, each composed of one Sertoli cell associated with (Sourdaine et al, 1990 (Simpson et al, 1964) or Scyliorhinus canícula (Kirne, 1978 (Kirne, , 1979 with radioactive steroids has suggested a preferential 4 pathway of steroidogenesis and the principal metabolites ident¬ ified from progesterone were testosterone, 4-androstenedione, 17a-hydroxyprogesterone, 11-deoxycorticosterone and 21-hydroxylated steroids (Simpson et al, 1964) . Callard et al. (1985) have shown that testicular microsomes exhibit 17a-hydroxylase, CI7_20 lyase and aromatase activities in Squalus acanthias.
The principal site of steroid synthesis in the testis of selacians is probably the Sertoli cell. Histochemical data have shown that 3ß-hydroxysteroid dehydrogenase (3ß-HSD) activity is local¬ ized in the cytoplasm of the Sertoli cell of the dogfish (Simpson and Wardle, 1967; Collenot, 1969) . Dubois and Callard (1989) have demonstrated 3ß-HSD, hydroxylase/lyase and aromatase activities in Sertoli cells of Squalus acanthias in vitro. Further¬ more, interstitial cells of the adult dogfish testis are neither abundant nor well differentiated (Collenot, 1969; Pudney and Callard, 1984b) , whereas the Sertoli cells possess all the ultrastructural features of steroidogenic cells (Collenot and Ozon, 1964;  Collenot and Damas, 1980; Pudney and Callard, 1984a;  Mendis-Handagama et al, 1991) .
The regulation of Sertoli cell function by germ cells has been investigated in mammalian testes (see reviews by Parvinen, 4-androstenedione, testosterone, dihydrotestosterone (DHT), 11-ketotestosterone (11 KT) and of 5<x-androstane 3a,17ß-diol (3a-diol) varies in a stage-dependent manner and that there are stage-related changes of steroid responsiveness of testicular expiants to dibutyryl cyclic AMP (dibutyryl cAMP) (Sourdaine et al, 1990) . Gautron, 1978) supplemented with 100 pg gentamicin ml-1, 50 IU penicillin ml-1 and 50 pg streptomycin ml-1 (GIBCO-BRL, France). After decapsulation, testes were cut transversely into 2 mm slices. Four major spermatogenic zones, namely, zone A (lobules with spermatogonia, stages I-VI of Mellinger, 1965) (1981) and Gamier (1985) , whereas 17a-hydroxy,20ß-dihydroprogesterone (17 20ß OHP) was analysed after dichloromethane extraction only. The assay of progesterone was performed according
to Yenikoye et al (1981) . The mean crossreactivities of the anti-progesterone-lla-succinyl-bovine serum albumin were 9% with 17a-progesterone and 3% with 20a-hydroxyprogesterone. The intra-assay coefficient of variation was 10%.
Testosterone and DHT were assayed according to Gamier et al (1978) . The anti-testosterone-3-(0-carboxymethyI)oximebovine serum albumin (anti-testosterone-3-CMO-BSA) mainly crossreacted with 50-DHT (60%), 5ß-DHT (20%), 3a-diol (36%), 3ß-diol (25%), epitestosterone (3.5%) and ethiocholanolone (2.8%). The intra-assay coefficient of variation was 9%.
The anti-5a-DHT-lrx-CH2COOH-BSA crossreacted with 5ß-
and androsterone (4%). The intra-assay coefficient of variation was 16%. This antibody was also used to measure 3a-diol concentrations. The intra-assay coefficient for this assay was 20%. 3a-diol and 3ß-diol were assayed according to Gamier (1985) . Anti-3ß-diol-7-CMO-BSA was purchased from Sigma (A-0531, lyophilised) and used according to manufacturers instructions. The intra-assay coefficient of variation was 7%.
Androstenedione was assayed according to Carrié-Lemoine et al. (1983) . The anti-4-androstenedione-lla-hemi-succinylbovine serum albumin crossreacted with 3a-diol (7%), epiandrosterone (5%) and testosterone (1.8%). The intra-assay coefficient of variation was 15%. (Fig. 3b) (Fig. 4) . The factor of stimulation was 1.4 and the ED50 value was 10 mmol l"1. In contrast, androgen concentrations in culture media of lobules A, B, and C were not significantly enhanced by dibutyryl cAMP (data not shown).
Effect of dibutyryl cAMP in the presence of 10 ßmol 22a-hydroxycholesterol I
The concentrations of progesterone (Fig. 5a) , androstenedione (Fig. 5b) (Sourdaine et al, 1990 ). Slight differences were observed for testosterone, whereas the pattern of 3a-diol and 17 20ß OHP contents during spermatogenesis were different.
The increase of progesterone, androstenedione and testoster¬ one contents occurring during the later stages of spermatogen¬ esis parallels the rise in the number of the Sertoli cell organelles, such as agranular endoplasmic reticulum, classically considered to be involved in steroidogenesis (Collenot and Damas, 1980; Pudney and Callard, 1984b) and also with the studies of Callard and collaborators showing an increase of microsomal 3ß-HSD activity during spermatogenesis (Callard et al, 1985; Dubois and Callard, 1989 (Parvinen and Ruokonen, 1982) and of the secretion of ABP (Ritzen et al, 1982) are observed in stages VII-VIII of the seminiferous epithelium which were characterized by the last steps of spermiogenesis and by spermiation. Moreover, these stages are considered androgen-dependent (Sharpe et al, , 1990 ).
In the present study, the concentration of 17 20ß OHP was higher in lobules collected from zone D. This is interesting, since the concentration of this steroid also increases in a teleost fish, during the period of active spermiation, in which the involvement of spermatozoa in the production of 17 20ß OHP from 17a-hydroxyprogesterone was shown (Sakai et al, 1989a, b; Loir, 1990) .
The use of 22a-hydroxycholesterol provided not only an estimation of cholesterol side chain cleavage cytochrome P450 (P450SCC) activity but also of the various enzyme activities in the pathways leading to progesterone (3ß-HSD), androstenedione (17a-hydroxylase and C17_20 lyase) and to testosterone (17ß-HSD). In our study, the optimum 22a-hydroxycholesterol concentration required to elicit the maximum rates of steroido¬ genesis (100-200 pmol l-1 depending on the steroid and on the nature of the lobule) was comparable to that required for rat Leydig cells (100 pmol 1" \ Risbridger et al, 1986 (Hall et al, 1969; Cooke et al, 1972) anti-sera (36% and 25% for 3a-diol and 3ß-diol, respectively).
The lack of increase of progesterone concentrations in tissues and media of lobules incubated with dibutyryl cAMP and 10 pmol hydroxycholesterol l"1 may be because of an absence of progesterone biosynthesis or result from rapid metabolism of this steroid to other steroids, for example 17 20ß OHP which was present in substantial amounts of lobules D. However, Kime (1978) and Cuevas and Callard (1992) (Collenot and Ozon, 1964; Collenot and Damas 1980; Pudney and Callard, 1984a; Callard et al, 1985; Dubois and Callard, 1989 ).
